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PHARMACEUTICAL HAZARDOUS WASTE IDENTIFICATION 
AND MANAGEMENT SYSTEM 

CROSS REFERENCE TO RELATED APPUCATIONS 

[0001] Not applicable. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to asset 
management systems. More particularly, an exemplary embodiment of 
the present invention relates to a pharmaceutical hazardous waste 
identification and management system. 

BACKGROUND OF THE INVENTION 

[0003] Pharmaceuticals are chemicals, often hazardous, 
which have not in the past received the attention given to other 
hazardous chemicals with respect to their impact on either employee 
safety during transport preparation and administration or their impact on 
human health and the environment when discarded. Recent studies in the 
US and Europe have demonstrated the presence of common 
pharmaceuticals in waste waters, surface waters, and drinking waters, 
focusing attention on their disposition as waste. Other studies on a 
category of chemicals known as endocrine disruptors have demonstrated 
that these chemicals, which include some pharmaceuticals, can have a 
devastating and irreversible effect on the human fetus and new born, 
causing gender related dysfunction, including cancers, and neurological 
damage. 
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[0004] The Resource Conservation and Recovery Act, 
RCRA, was enacted in 1 976 to regulate the disposal of solid and 
hazardous waste in the United States and is enforced by the 
Environmental Protection Agency (EPA). The RCRA criteria of hazardous 
waste apply to waste pharmaceuticals in addition to other chemicals. It is 
very difficult to apply these criteria to finished dosage forms, such as 
tablets, capsules, liquids and injectables because the regulation was 
written for bulk chemicals. In addition, healthcare personnel, including 
pharmacists and nurses, have not received training on RCRA In their 
professional curricula and are unaware of the regulation and need to 
comply. Due to both ignorance of the regulation and the difficulty in 
complying, many waste pharmaceuticals are being disposed through 
sewering, landfilling, or inadequate incineration in violation of RCRA. 

[0005] No commercially available system exists at this 
time to assist healthcare organizations, pharmacies, drug wholesalers, 
manufacturers or other interested parties in determining if the 
pharmaceutical products they are discarding meet the definition of 
hazardous waste under RCRA. In addition, no system exists at this time 
to assist researchers in the areas of occurrence, concentrations, and 
ecotoxicologic data for waste pharmaceuticals in the environment. 
Finally, no existing system defines which pharmaceuticals are considered 
hazardous materials under OSHA (Occupational Safety and Health 
Administration) regulations with respect to employee safety in their 
handling, preparation and administration. 

10006] Thus, there is a need for a system and method for 
identification and management of pharmaceutical hazardous waste. 
Further, there is a need for a system that aids health care providers, 
researchers, and others in handling, preparing, and administering 
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pharmaceutical products. Even further, there is & need to accurately 
provide safe disposal procedures for pharmaceutical hazardous waste. 

SUMMARY OF THE INVENTION 

[00071 An exemplary embodiment is related to a 
pharmaceutical hazardous waste identification and management system 
that integrates disparate information regarding pharmaceuticals to provide 
an indication of which pharmaceuticals are hazardous wastes as defined 
by respective national, international and state regulations and/or which 
are hazardous materials as defined by the US OSHA regulations. A 
subset of this information offers a global repository with respect to the 
occurrence, concentrations, and ecotoxicologic data of pharmaceuticals 
based on peer reviewed data provided by environmental toxicologists and 
related scientists. 

[0008] Another exemplary embodiment is related to a 
pharmaceutical waste identification and managem ent computer- 
implemented method for providing an indication of pharmaceuticals that 
are hazardous wastes as defined by regulations. The method comprises 
gathering pharmaceutical waste information associated with a 
pharmaceutical, storing the gathered pharmaceutical waste information 
into a database, and providing access to the information associated with 
the pharmaceutical waste information to a client. 

[0009] Another exemplary embodiment is related to a 
method of enabling access to pharmaceutical waste information over a 
network. The method comprises using a first processing system to 
maintain a pharmaceutical waste information processing unit, receiving a 
signal for invoking the pharmaceutical waste information processing unit 
from a remote processing system via a network, a nd using the first 



-3- 



WO 2005/096151 PCT/US2004/008379 



processing system to operate the pharmaceutical waste information 
processing unit in response to the signal. The pharmaceutical waste 
processing unit receives and processes requests for pharmaceutical waste 
information associated with a number of pharmaceuticals. The signal for 
invoking the pharmaceutical waste information processing unit is 
transmitted from the remote processing system in response to a selection 
of a hypermedia link. 

[0010] Another exemplary embodiment includes a method 
* of enabling access to pharmaceutical waste information over a network in 
a local processing system. The method includes receiving a request from 
a first remote processing system via a network and, in response to 
receiving the request, transmitting to the first remote processing system 
over the network information for enabling the first remote processing 
system to output a pharmaceutical waste information interface to a user. 
This is generated by the first remote processing system according to a 
hypermedia link provided to the first remote processing system from a 
separate processing system on the network. The pharmaceutical waste 
information interface includes pharmaceutical waste information for a 
number of pharmaceuticals. The pharmaceutical waste information 
interface is configured to enable the user to request specific 
pharmaceutical waste information for a pharmaceutical. 

[001 1] Another exemplary embodiment is related to a 
processing system comprising a central processing unit (CPU) and a 
storage device coupled to a processor and having stored there information 
for configuring the CPU to maintain a pharmaceutical waste information 
processing unit corresponding to a client, receive a request for invoking 
the pharmaceutical waste information processing unit from a remote 
processing system via a network, and operate the pharmaceutical waste 
information processing unit in response to the request. The 
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pharmaceutical waste information processing unit is configured to provide 
a user interface for enabling the client to submit requests for inform ation 
on pharmaceutical waste information of the pharmaceuticals and 
configured to receive and process the requests. The request is 
transmitted from the remote processing system in response to a selection 
of a hypertext link by the user. 

[0012] Another exemplary embodiment is related to an 
apparatus for enabling access to pharmaceutical waste information From a 
plurality of unrelated institutions over a network. The apparatus 
comprises means for receiving a signal from a remote processing system 
via the network and means for invoking a pharmaceutical waste 
information processing unit in a local processing system in response to 
the signal. The signal is transmitted from the remote processing system 
in response to a selection of a hypermedia link by a client, where the 
hypermedia link is provided by a web site of an institution. The mea ns for 
invoking includes providing information for generating a user interface for 
access to pharmaceutical waste information. The pharmaceutical waste 
information processing unit is configured to receive and process requests 
for pharmaceutical waste information. 

[0013] Other principle features and advantages of the* 
invention will become apparent to those skilled in the art upon review of 
the following drawings, the detailed description, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The exemplary embodiments will hereafter be 
described with reference to the accompanying drawings, wherein likes 
numerals denote like elements, and: 
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[0015] FIGURE 1 is a general diagrammatical 
representation of a pharmaceutical waste manager connected to a 
communications network; 

[0016] FIGURE 2 is a general diagram of information 
included in the pharmaceutical waste manager of FIGURE 1 in accordance 
with another exemplary embodiment; 

[0017] FIGURE 3 is a diagram of a pharmaceutical 
hazardous waste system in accordance with another exemplary 
embodiment; 

[0018] FIGURE 4 is a general block diagram of a hazardous 
waste generator status system in accordance with another exemplary 
embodiment; 

[0019] FIGURE 5 is a block diagram of recommended 
pharmaceutical waste streams in accordance with another exemplary 
embodiment; 

[0020] FIGURE 6 is a flow diagram of an exemplary 
process for identification and management of hazardous waste 
information; and 

[0021] FIGURES 7, 8, and 9 are displays depicting 
exemplary user interfaces utilized in the pharmaceutical hazardous waste 
manager of FIGURE 1 in accordance with exemplary embodiment. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0022] A system for and method of identifying and 
managing pharmaceutical hazardous waste are described. In the 
following description, for purposes of explanation, numerous specific 
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details are set forth in order to provide a thorough understanding of the 
present invention. It will be evident, however, to one skilled in the art 
that the exemplary embodiments may be practiced without these specific 
details. In other instances, structures and devices are shown in block 
diagram form in order to facilitate description of the exemplary 
embodiments. 

[0023] In one embodiment, a computer system is used 
which has a central processing unit (CPU) that executes sequences of 
instructions contained in a memory. More specifically, execution of the 
sequences of instructions causes the CPU to perform steps, which are 
described below. The instructions may be loaded into a random access 
memory (RAM) for execution by the CPU from a read-only memory 
{ROM) r a mass storage device, or some other persistent storage. In other 
embodiments, hardwired circuitry may be used in place of, or in 
combination with, software instructions to implement the functions 
described. Thus, the embodiments described herein are not limited to any 
specific combination of hardware circuitry and software, nor to any 
particular source for the instructions executed by the computer system. 

[0024] FIGURE 1 illustrates an exemplary pharmaceutical 
waste identification and management system. This system can include a 
connection between a pharmaceutical waste manager 10 and a network 
20. Pharmaceutical waste manager 1 0 provides access to pharmaceutical 
hazardous waste information available locally and via network 20. In an 
exemplary embodiment, network 20 is the Internet, a worldwide network 
of computer networks that use various protocols to facilitate data 
transmission and exchange. Network 20 can use a protocol, such as, the 
TCP/IP network protocol or the DECnet, X.25, and UDP protocols. In 
alternative embodiments, network 20 is any type of network, such as, a 
virtual private network (VPN), an Ethernet, or a Netware network. 
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[0025] Network 20 can include a configuration, such as, a 
wide area network (WAN) or a local area network (LAN). Network 20 
preferably provides communication with Hypertext Markup Language 
(HTML) Web pages 30 and 40. Web pages can also include XML, 
Extensible Markup Language. Web pages 30 and 40 include a variety of 
data on a variety of Web servers. Network 20 also provides 
communication with a communication network portal 50 which couples 
computers 52 and 54 and a service 56 including a database 58 to 
network 20. Service 56 is any type of company, content or service 
provider with a connection to network 20. Database 58 is a storage 
medium for data and may be an optical, magnetic, or any other suitable 
storage medium. 

[0026] Generally, pharmaceutical waste manager 10 can 
be implemented using a computer server configured by software. 
Preferably, the server includes read/write memory, such as, disc drives 
and other storage. A customer or client can access pharmaceutical waste 
manager 1 0 via a web page 30 or 40 which is conveyed to the client at 
computer 52 or 54. Computers 52 or 54 can be any type of computing 
device, including work stations, laptops, notebooks, personal digital 
assistants (PDAs), cell phones, beepers, or other equipment capable of 
communication with network 20. In another embodiment, pharmaceutical 
waste manager 10 can be accessed via telephones, such as, a cell phone 
1 2 or a standard telephone 14. Other user interface platforms may also 
be provided for using pharmaceutical waste manager 10. Such user 
interface platforms include, for example, WAP (wireless application 
protocol) and web interfaces. 

[0027] According to an exemplary embodiment, 
pharmaceutical waste manager 10 implements a process by which waste 
pharmaceuticals or formulations are designated as either federal, state, or 
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risk management hazardous waste when discarded. For example, the 
active and inactive ingredients can be compared by pharmaceutical waste 
manager 10 with criteria presented in the United States' Resource 
Conservation and Recovery Act (RCRA) definitions of federal hazardous 
waste. In general, RCRA definitions include a P list, a U list, and four 
characteristics of hazardous waste: ignitability, corrosivity, toxicity, and 
reactivity. 

[0028] Pharmaceutical waste manager 1 0 can account for 
any of a variety of different State criteria. The Environmental Protection 
Agency (EPA) authorizes all states in the United States except Iowa and 
Alaska to manage their own environmental regulatory and enforcement 
programs and have regulations similar to federal regulations. States such 
as Minnesota and Washington have additional categories, such as 
Minnesota's "lethal hazardous waste" and Washington's "dangerous 
hazardous waste" criteria. 

[0029] Pharmaceutical waste manager 1 0 can also 
account for newer drugs not formally categorized by regulations. Federal 
regulations have not been updated substantially since 1 976 and have not 
evaluated new drugs for toxicity with respect to their environmental 
hazardous. Therefore, many drugs released since 1 976, including 
hundreds of chemotherapy agents, do not come under RCRA regulation 
and, technically, can be lawfully discarded in the sewer system or 
landfills, posing a potential risk to human health and the environment. 
Pharmaceutical waste manager 10 can identify these agents and 
recommend treatment as hazardous waste when discarded. 

[0030] Pharmaceutical waste manager 1 0 can evaluate 
each drug formulation having a unique National Drug Code (NDC) 
identifier and classify the drug as either federally hazardous, potentially 
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state hazardous {individual drugs will be evaluated in the next iteration), 
risk management hazardous or nonhazardous. Other unique identifiers 
can be used where a NDC identifier may or may not exist, as in the case 
of laboratory chemicals. 

[0031] Advantageously, pharmaceutical waste manager 10 
provides information heretofore unavailable. Pharmaceutical reverse 
distributors such as Capital Returns, Inc., (CRI) of Milwaukee, Wisconsin, 
have categorized drugs which have physically entered a warehouse as to 
their federal status. Some attempt has been made to identify items such 
as chemotherapy agents and to discard them as hazardous waste, but 
they are not delineated as "risk management" in the resulting waste 
categorization. In other words, they are identified as federal hazardous 
waste even though they do not actually designate as such under the 
RCRA criteria. It is important for a waste generator to consciously make 
the risk decision to include these items as hazardous waste due to higher 
management and disposal costs. There are no state differentiators. The 
universe of current drug formulations currently categorized by CRI 
comprises about 40% of drugs available on the marketplace today. 

[0032] In an exemplary embodiment, pharmaceutical 
waste manager 1 0 uses a unique coding system of red for regulated 
hazardous waste, yellow for risk management hazardous waste, and 
green for nonhazardous waste. 

[0033] In another exemplary embodiment, pharmaceutical 
waste manager 10 indicates the P, U or D code (characteristic waste) of 
the federally regulated item and presents a recommended waste stream. 
The waste streams can be categorized as toxic, ignitable; corrosive acid, 
corrosive base and reactive. The toxic waste stream, for example, may 
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involve both P, U and those D wastes which exhibit the characteristic of 
toxicity. 

[0034] Pharmaceutical waste manager 10 can present to a 
user a detailed reasoning behind the hazardous waste decision, including 
calculations to justify the decision, as in the case of trace heavy metals 
such as barium, cadmium, chromium, selenium, silver, and preservatives 
such as m-cresol, thimerosal, and phenylmercuric acetate. 

[0035] In at least one exemplary embodiment, 
pharmaceutical waste manager 10 includes a subscription search 
capability that enables a site administrator at a single physical location to 
assign an unlimited number of password protected user identifiers to key 
personnel within a facility. These individuals, from departments such as 
pharmacy, nursing, infection control, environmental services and safety, 
can then access the specific product information at any time to determine 
how to discard a particular pharmaceutical. This information can be used 
for routine discards as well as for spills and breakage. Knowledge of the 
hazardous nature of a spill enables personnel to comply not only with 
state and federal regulations regarding disposal but also with the facility's 
internal hazardous material management plan. Further, manager 10 
creates an audit trail of all inquiries to allow facilities to demonstrate 
compliance with regulations and any internal hazardous material 
management plan. 

[0036] Advantageously, pharmaceutical waste manager 1 0 
provides an integration of pharmaceutical industry references (e.g., Medi- 
Span), proprietary data (e.g., Capital Returns), pharmaceutical 
manufacturer web-based information, U.S. EPA regulations, state 
environmental protection regulations, and OSHA and ASHP (American 
Society of Health-System Pharmacists) criteria for hazardous drugs into a 
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web-based database searchable by National Drug Code (NDC), trade 
name, generic name, or ingredient. 

[0037] Advantageously, pharmaceutical waste manager 10 
enables subscribers to determine if a drug product is: (1) a hazardous 
waste based on federal EPA regulations; (2) a hazardous waste based on 
state environmental protection agency regulations; (3) recommended to 
be treated as hazardous waste even though not falling under federal or 
state regulations; and/or (4) an OSHA hazardous material based on OSHA 
and industry criteria. 

[0038] Pharmaceutical waste manager 1 0 can be 
customized to individual organizations to include drug formulary analysis, 
custom waste stream designation, and hazardous waste accumulation 
data for waste generator status determination. Further, pharmaceutical 
waste manager 10 can include an integrated waste stream designation 
process involving new waste containers and labeling. 

[0039] Advantageously, pharmaceutical waste manager 10 
can include hazardous waste definitions and criteria of other countries or 
government entities, such as the European Union. Moreover, 
pharmaceutical waste manager 10 provides a web-based searchable 
database to enable scientists in the areas of environmental toxicology and 
related fields to share peer-reviewed data regarding the occurrence, 
concentrations, and ecotoxicologic data for specific pharmaceuticals in 
the environment in one global repository. 

[0040] In another embodiment, pharmaceutical waste 
manager 10 includes a custom application whereby waste designation 
information is imbedded in a drug wholesaler's system and flags those 
items that become hazardous waste so the pharmacy can tag them with 
an appropriate label. Currently, drug distributors routinely affix master bar 
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codes on shipping totes which contain a list of all items in the tote. 
These are delivered daily to pharmacies and healthcare facilities. The 
barcode is then scanned and a list of the items appears on the terminal to 
facilitate check in of the products. The ability to tag pharmaceuticals 
with a hazardous waste designation can assist proper waste segregation 
if and when the pharmaceutical is discarded for any reason. 

[O041] Another feature of pharmaceutical waste manager 
10 is the ability to track wastes by weight by month, thereby insuring 
that the EPA is notified of the correct generator status and providing an 
audit trail to justify that decision. Hazardous waste generators are 
required to track the weight of hazardous waste generated monthly. 
There are three categories of generators recognized by the EPA: large 
quantity (full regulation), small quantity, and conditionally exempt small 
quantity. Certain limits apply to the last two categories; for example, if 
more than 1 kg. of combined P- listed wastes are generated in a calendar 
month, the generator comes under full regulation as a large quantity 
generator for that month. Additional categories, such as healthcare 
laboratory chemicals, can be included as well. 

[0042] Pharmaceutical waste manager 10 can also 
incorporate OSHA hazardous materials information and make such 
information available. Currently, OSHA requires all non-drug products to 
carry appropriate warning labels if they are considered hazardous 
materials by the manufacturer. Because FDA has jurisdiction over drug 
labeling, and has not mandated such information on drug packaging, 
entities in all phases of the drug distribution system have great difficulty 
in determining which drugs are considered hazardous materials under 
OSHA and in obtaining the required Material Safety Data Sheets. It is the 
manufacturers' responsibility to make the hazard determination based on 
their knowledge of the properties of the drug product. 
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[0043] Pharmaceutical waste manager 1 0 can also provide 
EPA disposal information or OSHA hazardous materials information to the 
pharmaceutical industry when such information is added to labeling 
requirements either voluntarily or by regulatory or congressional mandate. 
Currently, drug labeling is controlled by FDA and there are no 
requirements to label drug packages with either EPA disposal information 
or OSHA hazardous materials information. 

[0044] Pharmaceutical waste manager 10 can provide 
information regarding which laboratory chemicals become hazardous 
waste when discarded. Heretofore, there has not existed a database or 
system to identify which hospital and clinic laboratory chemicals become 
hazardous waste. Manager 1 0 can be expanded to teaching and research 
laboratories within academic centers, such as colleges and universities. 

[0045] Pharmaceutical waste manager 10 can provide 
information to assist physicians in determining the relative environmental 
hazards of pharmaceuticals. In an exemplary embodiment, a physician or 
other care provider can have on a PDA (Personal Digital Assistant) display 
relative hazardous waste information for therapeutically equivalent 
products to encourage the physician to prescribe the least environmentally 
damaging pharmaceutical. 

[0046] Pharmaceutical waste manager 10 can identify 
pharmaceuticals based on drug entities and their chemical abstract 
numbers which may or may not serve a common identifier, rather than 
the NDC code. Advantageously, any common identifier can be supported 
by pharmaceutical waste manager 10. As such, pharmaceutical waste 
manager 1 0 can provide a single repository for disparate research. State 
and federal environmental agencies and academic centers around the 
world have identified pharmaceuticals and personal care products as 
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emerging water contaminants and as endocrine disruptors (those 
chemicals that mimic or disrupt naturally occurring hormones, especially 
during fetal development). 

[0047] By way of example, pharmaceutical waste manger 
10 can include a process for bringing together several proprietary 
databases to enable multiple analysts to review each item. Manager 10 
can also enable a quality assurance approval of each decision by a second 
analyst. This process can include the following operations. 

[0048] Pharmaceutical waste manager 10 accesses a 
commercial database for which manager 10 has a subscription. An 
example of such a commercial database is the Facts and Comparisons' 
Medispan database. Manager 1 0 uses the commercial database as a 
source for basic identifying information about currently used 
pharmaceutical products, identified by NDC code. 

[0049] In an exemplary embodiment, the entire commercial 
database is initially loaded and all products are marked with a "Requires 
Initial Review" status. Manager 10 periodically receives updates from the 
commercial database and loads that information into the database. Any 
new products are marked with a "Requires Initial Review" status; any 
products with significant changes are marked with a "Requires Follow-up 
Review" status. While current pharmaceuticals should be in the 
commercial database, if a product is not in the database, it can be added 
manually. 

[0050] Pharmaceutical waste manager 1 0 relies on the 
commercial database for basic information about each product, including, 
but not limited to NDC code, product name, generic name, brand or trade 
name, active and inactive ingredients, package size, strength, form, 
manufacturer, and a product category coding system. 
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[0051] The database and supporting processes include 
provisions to capture information about the waste characteristics for each 
product. This includes attributes to indicate if a product is federally 
hazardous, risk management hazardous, or non-hazardous. It also 
includes supporting flags and references to the EPA codes to indicate why 
a product is hazardous. Additional attributes are available to indicate if a 
product is considered hazardous by OSHA, and why. The waste 
categorization can be supported by multiple reason codes, additional 
descriptions, the relevant source to backup the decision, the page number 
within the source, an audit trail of changes, and additional comments. 

[0052] All waste characteristic information can be 
captured based on country, such as the United States, or region, such as 
the European Union. Additional criteria can also be captured at a state or 
province level within a country. 

[0053] After the initial commercial database is loaded, the 
system electronically matches it with historical product categorization 
from an existing proprietary database. An example of such an existing 
proprietary database is a database available from Capital Returns, Inc. of 
Milwaukee, Wisconsin. 

[0053.3] The database constructed by Capital Returns, 
Inc. was built inductively, item by item, as specific items were received at 
the facility. Each item was reviewed manually by a person skilled in the 
art of making hazardous waste determination decisions. No 
differentiation was made between an item that was technically hazardous 
waste under RCRA and an item, such as an unlisted chemotherapy drug, 
which was not technically RCRA hazardous waste but should be treated 
as such under conservative risk management practices. 
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[0053.4] In contrast, pharmaceutical waste manager 10 
makes distinctions with drugs that do not technically fall under a RCRA 
hazardous waste category but could be considered hazardous using a risk 
management category. The database utilized with the pharmaceutical 
waste manager 10 was developed deductively, starting with the entire 
universe of drugs available to the U.S. market, grouping them by class, 
noting the ingredients which could potentially cause them to become 
hazardous waste, and applying knowledge of the RCRA regulations to 
these classes of drugs. 

[0053.5] The database constructed represents a small 
subset of not only the total universe of drug products by also represents 
only one piece of the process used to develop the pharmaceutical waste 
manager 1 0. The Capital Returns database includes no consolidated 
review platform accessible by multiple reviewers, no tracking of reviewer 
decisions and notes, no consistent reason codes with defined explanatory 
texts, no state specific regulatory guidance, no class groupings and no 
electronic audit trail of reviews and approvals. 

[0054] Pharmaceutical waste manager 10 includes a 
database with a common reference file containing the thousands of 
ingredients, both active and inactive, used in manufacturing 
pharmaceutical products. These ingredients are reviewed and those 
which may make a particular product hazardous are identified. For 
example, alcohol may cause a product to become ignitable; barium may 
cause a product to be considered toxic. 

[0054.3] Identifying hazardous pharmaceuticals presents 
unique problems not found in bulk chemicals. The formulation of bulk 
chemicals into finished pharmaceutical dosage forms is a highly technical 
and precise process which involves not only precise dosing but also the 
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appropriate solvents, excipients, diluents, fillers, preservatives, coatings, 
etc. While the primary purpose is accurate and appropriate drug delivery, 
these formulations compound the difficulty inherent in determining if a 
specific drug product meets the criteria of a hazardous waste when 
discarded. Pharmaceutical waste manager 10 identifies all potential 
ingredients of a finished dosage that could cause the item to become a 
hazardous waste when discarded, such as alcohol content, heavy metal 
content, and preservative content, in addition to the active ingredients. In 
so doing, pharmaceutical waste manager 1 0 takes into account all 
aspects of these very specific and consistently defined criteria. 
Pharmaceutical waste manager 1 0 also applies to all FDA licensed drugs 
available in the United States of America, which are themselves identified 
by a unique National Drug Code. 

[0055] The database of manager 10 can include a 
sophisticated reason coding technique to facilitate the review and waste 
categorization for each product. For example, one reason code may apply 
to RCRA federally hazardous chemotherapy waste; another may apply to 
other chemotherapy products we consider risk management hazardous. 

[0056] In an exemplary embodiment, the database relies 
upon the product category coding system of the commercial database. 
Each category is reviewed to determine if products in a particular 
category are never hazardous, rarely hazardous, or frequently hazardous. 

[00571 Within the database, each product category is 
assigned to a particular analyst for review. The database also includes 
additional attributes to track the status of each product, including, but not 
limited to, who initially reviewed a product and when, who initially 
approved a product's waste characteristics and when, who performed a 
follow-up review or approval, the product's current status, and 
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information to highlight products which require particular care in 
reviewing. 

[0058] Pharmaceutical waste manager 10 presents 
products assigned to each analyst for his or her review, using a 
distributed copy of the database. In addition, analysts and management 
can look at any product to review its current characterization. In an 
exemplary embodiment, pharmaceutical waste manager 1 0 includes a 
dynamic workflow management and tracking system to identify the 
current status of the entire database, each product category, sub- 
category, drug, or particular product. The tracking system identifies 
products requiring review, requiring approval, and those where our 
analysis is complete. 

[0059] Pharmaceutical waste manager 10 groups together 
products by category, sub-category, and drug to highlight differences and 
similarities between particular products within a drug or within a particular 
category or sub-category. As a result, if a manufacturer issues a 
particular drug in a new formulation (e.g., a new NDC number), the 
analyst can compare it to other products for that drug to determine if the 
new drug shares the waste characteristics of the products which have 
already been reviewed. 

[0060] Based upon the product category assignments, a 
particular analyst reviews products by category, sub-category, and 
particular drug. Within a drug, the analyst can review each specific NDC 
code to review its current detail information, particular ingredients, form, 
and existing characteristics. Based upon his or her expertise, an analyst 
can select a group of products (using, for example, NDC codes) within a 
particular drug and analyze them together. 
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[0061] For each specific product or group of products 
within a particular drug, the analyst can evaluate its potential to become 
hazardous waste. To perform this analysis, the analyst uses both 
proprietary and publicly available industry reference material. This 
includes, but is not limited to, federal and state regulations, industry 
subscription databases, manufacturer specifications, and similar 
information. In some cases, the analyst accesses this information over 
the Internet; in other cases, the analyst will refer to published texts and 
similar documents. 

[0062] The analyst determines the waste characteristics 
for each product or group of products within a particular drug. In addition 
to the specific determination if a product is non-hazardous, federally 
hazardous, risk management hazardous, or state hazardous, the analyst 
indicates the waste stream, and specifies other attributes such as the 
reason code, the EPA code, and OSHA characteristics. The analyst 
documents the information which supports the determination and includes 
any particular comments to explain the determination. 

[0063] If an analyst has questions about a particular 
product or set of products, he or she can forward those products to 
another analyst for review. When an analyst forwards products for 
review, he or she indicates why those products require more detailed 
analysis. After the analysts review each product or group of products 
another analyst reviews those determinations and approves the decisions. 
For some products, the determination can be very technical and detailed. 
Each reviewing analyst and each approving analyst can flag a particular 
product or group of products as particularly noteworthy. Pharmaceutical 
waste manager 10 allows other analysts or management to look at only 
these products for an additional check. 
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[0064] Pharmaceutical waste manager 1 0 can be 
reconfigured for an additional set of clients, drug manufacturers, who in 
the future may need to examine the environmental impact of new drugs in 
compliance with FDA requirements. Currently, the FDA exempts new 
drugs from going through a National Environmental Policy Act (NEPA)- 
required environmental impact statement (EIS) if they are expected to 
enter water systems at a concentration of less than one part per billion. 
This evaluation is calculated using a relatively simple formula based on 
total production per year. Concerns are being raised that this naive 
approach ignores the total aquatic impact of drugs with similar 
mechanisms of action. New regulations may require comparative and 
cumulative data which could be made available through the database as it 
matures. 

[0064.3] In their day-to-day working with 
pharmaceuticals, healthcare professionals and environmental services 
personnel routinely generate waste drugs which m ust be directed to one 
of several pre-defined waste streams. The output information of the 
pharmaceutical waste manager 1 0 is designed to be used at this 
immediate point of waste generation by these individuals who do not 
have the advanced chemical or regulatory training to make these waste 
stream judgments themselves. This is particularly significant because the 
pharmaceutical industry deals with many thousands of SKU's and the 
waste determination may vary by dosage form for a particular drug. 
Other industries typically deal with a much smaller number of bulk 
chemicals and the waste determination is typically done by technicians 
working for a hazardous waste broker or federally permitted treatment, 
storage and disposal facility (e.g., TSDF). 

[0065] FIGURE 2 illustrates a general block diagram 200 of 
information included in pharmaceutical waste manager 1 0 (described with 
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reference to FIGURE 1), in accordance with another exemplary 
embodiment. As shown in diagram 200, data network 210 
communicatively connects database 220 with industry references 230, 
proprietary data 240, manufacturer web data 250, EPA regulations 260, 
and hazardous criteria 270. References such as these provide database 
220 with a collection of information such that subscribers to 
pharmaceutical waste manager 10 can look up a product by NDC 
(national drug code) number, partial NDC number, trade name, partial 
trade name, generic name, partial generic name, ingredient, or partial 
ingredient. If a name search is used, additional descriptive information is 
maintained by database 220 and can be provided for all products having 
that name, including the manufacturer and product strength. 

[0066] The NDCs of pharmaceuticals are stored in 
database 220 as well as a summary of pharmaceuticals by product, by 
waste categorization, and by waste stream. As such, subscribers to 
pharmaceutical waste manager 10 can maintain a comprehensive list of 
pharmaceuticals which become hazardous waste when discarded. 
Advantageously, these relational associations of pharmaceuticals make it 
possible to have a formulary decision-making tool if multiple drug entities 
are therapeutically equivalent but one evidences a better waste disposal 
characteristic than the other. 

[0067] Database 220 can also include waste designation 
information that can be related to or embedded in drug wholesalers' 
systems as to flag those items that become hazardous waste such that 
pharmacies can tag them with an appropriate label. 

[0068] FIGURE 3 illustrates a diagram 300 of a 
pharmaceutical hazardous waste system in accordance with another 
exemplary embodiment. As shown in diagram 300, database 220 has a 
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communicative connection with electronic interfaces 302. Database 220 
can be utilized to perform a hazardous criteria determination operation 
304 and a hazardous waste identification operation 306. Further, 
database 220 can be used in a hazardous waste segregation operation 
308. 

[0069] Electronic interfaces 302 provide database 2 20 
with access to published pharmaceutical information 310 and priority 
pharmaceutical information 312. As such, database 220 can obtain and 
store information relating to a wide range of pharmaceuticals from these 
sources. Additionally, database 220 can access industry references 318 
via a network 320. Industry references 318 can include online services, 
federal EPA regulations, state EPA regulations, manufacture web sites, 
OSHA initiatives, ASHP initiatives, and other references. Using industry 
references 318 and pharmaceutical information contained in database 
220, hazardous criteria can be determined in operation 304 and such 
criteria can be stored in database 220. 

[0070] Health care organizations 332, regulatory agencies 
334, and other organizations 336 can communicate via a network 330 to 
access database 220 and identify hazardous waste in operation 306. 
Network 330 can be the Internet, a private intranet, or any other type of 
network. Hazardous waste can be identified using hazardous waste 
criteria determined in operation 304 and other pharmaceutical information 
contained in database 220. 

[0071] Once hazardous waste is identified, the hazardous 
waste can be segregated in operation 308. Segregation of hazardous 
waste can include basic segregations of toxic, ignitable, corrosive acid, 
corrosive base, and reactive, and can be customized to include the full 
range underlying the database. After segregation of hazardous waste, an 
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appropriate disposal handler 340 Is engaged. Heretofore, most of the 
items have been sent through medical waste disposal firms, in violation of 
RCRA. Using this system, either local or regional hazardous waste 
brokers manage the labeling, lab-packing, manifesting, transporting, 
storage and disposal at a federally permitted RCRA facility, or national 
disposal firms provide this on-site service. Optionally, a very 
sophisticated waste generator can perform all services except 
transportation and disposal in-house. 

[0072] Currently many healthcare organizations contract 
with hazardous waste disposal brokers or firms for laboratory waste, 
batteries and other known hazardous chemical waste. Advantageously, 
pharmaceutical waste manager 10 assists organizations in developing two 
ongoing waste streams (toxic and ignitable) and three occasional waste 
streams (corrosive-acid, corrosive-base and reactive). 

[0073J FIGURE 4 illustrates a general block diagram 400 of 
a hazardous waste generator status system in accordance with another 
exemplary embodiment. As shown in diagram 400, drug formulary 
information 402, custom waste information 404, and hazardous waste 
information 406 are provided to establish a monthly waste generator 
status in an operation 410. 

[0074] Every commercial entity that generates hazardous 
waste under RCRA must determine its generator status: large quantity, 
small quantity or conditionally exempt small quantity. Both large and 
small quantity generators must notify the U.S. EPA of their waste 
generation status and receive an Identification Number which resides with 
that physical site, henceforth, regardless of change of ownership or 
function. In this manner, the U.S. EPA is able to tract potential 
environmental damage from owner to owner and function to function. 
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Large quantity generators, which come under full regulation, must also 
prepare and have available a full emergency response plan, which includes 
notification of local area hospitals of their activities, provision of Material 
Safety Data Sheets (MSDS) and floor plans with indicated hazardous 
waste areas to local fire response units, notification of regional 
emergency response boards, and a two mile radius map indicating all 
streams, lakes, ponds, schools, hospitals and other public buildings, 
among other requirements. 

[00751 Small quantity generators have lesser 
documentation requirements. Conditional exempt small quantity 
generators (CESQGs) do not need to notify the U.S. EPA but do need to 
identify and segregate hazardous waste and dispose of it in accordance 
with RCRA. CESQGs are allowed some leeway in a variety of areas so it 
is advantageous for an organization to be in this category. The generator 
should preferably be able to justify small or CESQG status by assuring 
that within a calendar month, they have not generated over 1 kg or P 
listed waste or over 100 Kg of total hazardous waste. A site also cannot 
accumulate more than certain amounts in total. In an exemplary 
embodiment, a customized real time tracking system coupled to or 
integrated into pharmaceutical waste manager 10 records weights of P 
list separate from U and D and provides monthly totals for P and total 
hazardous waste generation to document the current generator status. 

[0076] FIGURE 5 is a block diagram of recommended 
pharmaceutical waste streams in accordance with another exemplary 
embodiment. As shown in the diagram, pharmaceutical waste streams 
can be routed to a variety of locations. For example, pharmaceutical 
waste streams can be disposed as municipal waste, in the sewer system, 
as toxic hazardous waste, as ignitable hazardous waste, as chemotherapy 
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waste-sharps, as chemotherapy waste-soft, as non-hazardous waste, and 
as red sharps. 

[0077] FIGURE 5 illustrates an exemplary system for the 
disposition of pharmaceutical waste. While disposition as common 
municipal waste, garbage cans, dumpsters, etc. is to be avoided due to 
safety and diversion concerns, it does occur. Such disposition is 
specifically prohibited for RCRA hazardous waste. Similarly, a number of 
waste pharmaceuticals are disposed through sewering. While non- 
hazardous pharmaceuticals may in some cases be disposed of legally in 
this manner, based on the requirements of the local water treatment 
facility, RCRA hazardous wastes are specifically prohibited from such 
disposal. 

[0078] A major source of inappropriate disposal of RCRA 
hazardous waste is chemotherapy containers, primarily sharps containers 
used for glass and needle disposal. Chemotherapy soft waste streams, 
using plastic bags, preferably contain trace amounts of drugs but they are 
sometimes used for unused IV bags containing RCRAw hazardous waste. 
These chemotherapy waste containers are sent through regulated medical 
waste disposal facilities, and may be incinerated or simply microwave, 
autoclaved and landfilled. In either case, they are no~t being treated as 
RCRA hazardous waste and are therefore in violation of RCRA. This issue 
will become more severe if , and when, the federal government expands 
RCRA to properly categorize more chemotherapy as hazardous. 

[0079] Even non-hazardous pharmaceutical waste is to be 
segregated and documented before being shipped to s regulated medical 
waste incinerator or municipal incinerator which may be able to legally 
dispose of this waste stream if so permitted. Finally, it is common for 
partial vials and other drugs to be placed into red infectious sharps 
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containers, which violates both the regulated medical waste incinerator 
protocols, and if, hazardous waste, RCRA regulations. 

[0080] Pharmaceutical waste manager 1 0 assists 
organizations in establishing and maintaining the proper hazardous waste 
segregation into primarily hazardous waste-toxic or hazardous waste- 
ignitable waste streams to be properly labeled, stored, manifested, 
shipped and disposed in accordance with RCRA. The less common waste 
streams of acids, bases and reactives can be managed as occasional lab- 
packs and do not constitute ongoing waste streams. 

[0081] By way of example, any of the chemotherapy drugs 
that are listed as hazardous waste can be identified by pharmaceutical 
waste manager 10 as such when a subscriber looks up the drug. Search 
results can indicate that the drug is a U-listed federal hazardous waste, 
giving the appropriate U number. Further, the results can indicate the 
drug waste should be disposed of in the hazardous waste-toxic container. 
In addition, other chemotherapy agents are identified as "Risk 
Management" concerns and while not federally regulated, should be 
disposed of in the hazardous waste-toxic container. Those drug 
formulations that contain 24% or more alcohol are preferably identified as 
ignitable hazardous waste and instructions are to dispose of accordingly. 
By providing such instructions for the majority of pharmaceuticals in the 
marketplace, pharmaceutical waste manager can reduce hazardous 
pharmaceuticals from endangering human health or the environment. 

[0082] FIGURE 6 illustrates a diagram 600 of exemplary 
operations performed in the process of bringing together pharmaceutical 
hazardous waste information, analysis, and presentation. These 
operations described are by way of example only. Additional operations 
or fewer operations can be performed. Furthermore, these operations can 
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be wholly-computer enabled or computer enabled with the assistance of 
human analyst. 

[0083] In an operation 610, pharmaceutical waste manger 
10 accesses a commercial database. As described with reference to 
FIGURE 1, a commercial database can be the Medispan Database. 
Access to the commercial database can be made through a network, such 
as, the Internet, an Intranet, or any other communicative network. In an 
operation 620, pharmaceutical waste manager 1 0 loads information from 
the commercial database accessed in operation 610. 

[0084] In an operation 630, pharmaceutical waste 
manager 10 matches information from the commercial database with 
other information. Other information may be obtained from historical 
information already contained in the database of pharmaceutical waste 
manager 10 or information available from other sources coupled to 
pharmaceutical waste manager 10 via a network:. Once information is 
matched from the database, an operation 640 is performed in which data 
is presented for analysis. Data can be presented in a variety of different 
ways. For example, data can be presented by storage in data structures 
within a database or displayed on a computer screen for the review of the 
human analyst or both. Once the data on pharmaceutical hazardous 
waste is presented for analysis, an operation 650 is performed in which 
waste characteristics are determined. Waste characteristics can be 
determined in a variety of ways. For example, artificial intelligence 
algorithms can be employed to make determinations based on database 
information both stored and collected. Further, waste characteristic 
information can be determined using intelligence provided by one or more 
human analysts. 
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[0085] Once waste characteristics are determined, the 
characteristic information is stored in the database and made accessible 
to a client via a network. For example, a client can access waste 
characteristic data via the Internet by clicking a hypermedia link on a web 
site for a health care facility. By way of another example, a client may 
access waste characteristic information by clicking on a hypermedia link 
from a medical information web site. A wide range of access means can 
be employed. 

[0086] Advantageously, the systems and methods 
described with reference to FIGURES 1-6 make it possible to assist with 
the calculations needed to determine if a drug pre-approval requires an 
environmental assessment as part of its FDA application,, especially if . 
other drugs of like mode of action are considered. 

[0087] FIGURES 7, 8, and 9 are exemplary displays of 
graphical user interfaces used in the presentation of information from 
pharmaceutical waste manager 1 0. The user interfaces shown in the 
FIGURES can be accessed once the user, organization, and jurisdiction are 
identified. Authorized users can be identified by his or her e-mail address, 
for example. As described previously, an organization can be a subscriber 
to pharmaceutical waste manager 10 and the organization can authorize 
one or more individuals to access manager 1 0. Preferably, whenever a 
user selects a product, he or she preferably indicates that: the analysis 
should be for a specific country and state or province. 

[0088] Using the graphical user interfaces of FIGURES 7, 
8 f and 9, someone using pharmaceutical waste manager 1 0 can select a 
product to review through several different ways. For example, he or she 
can specify a specific product identified by the NDC code . While full NDC 
codes are of the form NNNNN-NNNN-NN, the system preferably allows 
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someone to omit leading zeroes from each portion of the code. A product 
can also be identified by the Universal Product Code otherwise known as 
the UPC code. Products can also be identified by partial NDC codes of 
the form NNNNN-NNNN. If the operator specifies a partial NDC code, the 
system preferably presents a list of all NDC codes within that range and 
allows the operator to select a particular NDC. 

[0089] Products can also be reviewed using a full or partial 
product theme, such as a particular brand name or a less specific generic 
name. If the operator enters a partial product name, the system 
preferably presents a list of full product names and allows the operator to 
select a specific product name. The system presents a list of NDCs 
within that product name and allows the operator to select a particular 
NDC. 

[0090] A product can also be identified from a full or 
partial ingredient name. If the operator enters a partial ingredient name, 
the system preferably allows the operator to select from a list of full 
ingredient names. The system displays a list of all products which include 
that ingredient name and allows the operator to select a particular 
product. When an operator enters a product name or ingredient name, he 
or she can restrict the selection of products of a particular strength or 
those from a particular manufacturer. 

[0091] An exemplary user interface should include the 
following information to properly identify a particular product. Information 
can include the full NDC code, formatted per the manufacturer's 
specification; the product name, brand name, or generic name; the drug 
name; the manufacturer; the product strength; the package size and form; 
an indication if the product is prescription or over the counter; and an 
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indication if the product is a DEA {Drug Enforcement Administration) 
controlled substance. 

[0092] The user interface display preferably includes the 
following information when the system displays waste characteristics for 
a particular product. Example information can include (1) product 
identifying information; (2) a summary, color-coded result, indicating thie 
particular product becomes federally hazardous waste, state hazardous 
waste, recommended treatment as risk management hazardous waste, or 
is non-hazardous; (3) a message indicating that a particular state may 
have more stringent criteria than the federal government; (4) a waste 
stream determination, customized to the particular operation requirements 
of the organization; (5) the federal EPA code or codes associated with a 
particular waste; (6) additional support in detail about the determination, 
including the reason code, concentration calculations, reference sources, 
ingredient list, and other criteria; and (7) the date and time of the 
particular query. 

[0093] In an exemplary embodiment, pharmaceutical 
waste manager 1 0 includes a login system in which all queries are logged 
to create an audit trail of the action. 

[0094] While the exemplary embodiments illustrated in the 
figures and described above are presently preferred, it should be 
understood that these embodiments are offered by way of example only. 
Other embodiments may include, for example, a wide variety of ways to 
convey pharmaceutical hazardous waste information, such as, wireless 
application protocol (WAP), personal digital assistant (PDA) protocols, and 
other presentation means. Further, while exemplary embodiments 
describe the invention in the context of RCRA and EPA requirements, th« 
invention may extend to other waste requirements. The invention is not 
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limited to a particular embodiment, but extends to various modifications, 
combinations, and permutations that nevertheless fall within the scope 
and spirit of the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A pharmaceutical waste identification and management 
computer-implemented method for providing an Indication of 
pharmaceuticals that are hazardous wastes as defined by regulations, the 
method comprising: 

gathering pharmaceutical waste information associated with 
a pharmaceutical, the pharmaceutical waste information being gathered 
from a plurality of sources; 

storing the gathered pharmaceutical waste information into a 
database; and 

providing access to the information associated with the 
pharmaceutical waste information to a client. 

2. The method of claim 1, further comprising determining waste 
characteristics for the pharmaceutical based on the pharmaceutical waste 
information. 

3. The method of claim 2, wherein determining waste 
characteristics for the pharmaceutical based on the pharmaceutical waste 
information comprises receiving analysis information from a waste 
characteristic analysis. 

4. The method of claim 3, wherein the waste characteristic 
analysis comprises receiving input from a human analyst. 

5. The method of claim 1, wherein gathering pharmaceutical 
waste information associated with a pharmaceutical comprises comparing 
information obtained from a commercial database over a network with 
information stored in the database. 
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6. The method of claim 1, wherein providing access to the 
information associated with the pharmaceutical waste to the client 
comprises providing a display of graphical and textual information related 
to the information associated with the pharmaceutical w^ste of the 
pharmaceutical. 

7. The method of claim 1, wherein gathering pharmaceutical 
waste information comprises communicating pharmaceutical waste 
information associated with the pharmaceutical from the plurality of 
sources via a network. 

8. The method of claim 7, wherein the network is the Internet 
and the communication of financial information uses a secure 
communication protocol. 

9. The method of claim 1 , wherein providing access to the 
information associated with the pharmaceutical to the client comprises 
communicating the information to a communication device for 
presentation by voice, text, or graphics. 

10. The method of claim 1, wherein the pharmaceutical waste 
information includes a categorization of hazardous waste type. 

1 1 . The method of claim 1 , wherein the pharmaceutical is 
identified using a generic name, a trade name, a national drug code 
(ISIDC), or a uniform product code (UPC). 

12. The method of claim 1, further comprising periodically 
updating pharmaceutical waste information associated with the 
pharmaceutical. 
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13. A user Interface configured to allow a user to view 
pharmaceutical waste information, the user interface comprising: 

a pharmaceutical identifier corresponding to a 
pharmaceutical; and 

hazardous waste information associated with the 
pharmaceutical. 

14. The user interface of claim 13, further comprising 
recommended treatment information. 

15. The user interface of claim 14, further comprising color 
coded result indicating a hazardous type for the pharmaceutical. 

1 6. The user interface of claim 1 4, further comprising alternative 
formulary information corresponding to a second pharmaceutical that is an 
alternative to the pharmaceutical and includes less hazardous waste than 
the pharmaceutical. 

17. A method of enabling access to pharmaceutical waste 
information over a network, a method comprising: 

using a first processing system to maintain a pharmaceutical 
waste information processing unit, the pharmaceutical waste processing 
unit for receiving and processing requests for pharmaceutical waste 
information associated with a number of pharm aceuticals; 

receiving a signal for invoking the pharmaceutical waste 
information processing unit from a remote processing system via a 
network, the signal having been transmitted from the remote processing 
system in response to a selection of a hypermedia link; and 

using the first processing system to operate the 
pharmaceutical waste information processing unit in response to the 
signal. 
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18. In a local processing system, a method of enabling access to 
pharmaceutical waste information over a network, the method comprising 
the steps of: 

receiving a request from a first remote processing system via 
a network, the request having been generated by the first remote 
processing system according to a hypermedia link provided to the first 
remote processing system from a separate processing system on the 
network; and 

in response to receiving the request, transmitting to the first 
remote processing system over the network information for enabling the 
first remote processing system to output a pharmaceutical waste 
information interface to a user, the pharmaceutical waste information 
interface including pharmaceutical waste information for a nu mber of 
pharmaceuticals, the pharmaceutical waste information interface being 
configured to enable the user to request specific pharmaceutical waste 
information for a pharmaceutical. 

19. A processing system comprising: 

a central processing unit (CPU); and 

a storage device coupled to a processor and having stored 
there information for configuring the CPU to: 

maintain a pharmaceutical waste information 
processing unit corresponding to a client, the pharmaceutical waste 
information processing unit configured to provide a user interface 
for enabling the client to submit requests for informatio n on 
pharmaceutical waste information of the pharmaceuticals and 
configure to receive and process the requests; 

receive a request for invoking the pharmaceutical 
waste information processing unit from a remote processing system 
via a network, the request having been transmitted from the remote 
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processing system in response to a selection of a hypertext link by 
the user; and 

operate the pharmaceutical waste information 
processing unit in response to the request. 

20. An apparatus for enabling access to pharmaceutical waste 
information from a plurality of unrelated institutions over a network, the 
apparatus comprising: 

means for receiving a signal from a remote processing 
system via the network, the signal having been transmitted from the 
remote processing system in response to a selection of a hypermedia link 
by a client, the hypermedia link provided by a web site of an institution; 
and 

means for invoking a pharmaceutical waste information 
processing unit in a local processing system in respo nse to the signal, 
wherein the means for invoking includes providing information for 
generating a user interface for access to pharmaceutical waste 
information, wherein the pharmaceutical waste information processing 
unit is configured to receive and process requests for pharmaceutical 
waste information. 
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AMENDED CLAIMS 
[received by the International Bureau on 04 March 2005 (04.03.2005); 
original claims 1-20 replaced by amended claims 1-19 (5 pages)] 

WHAT IS CLAIMED IS: 

1 . A pharmaceutical waste identification and management 
computer-implemented method for providing an indication of pharmaceuticals that 
are hazardous wastes as defined by regulations, the method comprising: 
5 gathering pharmaceutical waste information associated with a 

pharmaceutical, tine pharmaceutical waste information being gathered from a plurality 
of sources, wherein the pharmaceutical waste information includes information 
regarding finished pharmaceutical dosage forms of the pharmaceutical; 

storing the gathered pharmaceutical waste Information into a 
10 database, the gathered pharmaceutical waste information including analysis and 
notes from one or more reviewers of the pharmaceutical; and 

presenting the information associated with the pharmaceutical waste 
information to a client, wherein the client enters a pharmaceutical name and is 
provided with a pharmaceutical waste disposal recommendation. 

15 2. The method of claim 1 , further comprising determining waste 

characteristics for the pharmaceutical based on the pharmaceutical waste 
information. 

3. The method of claim 2, wherein determining waste 
characteristics for the pharmaceutical based on the pharmaceutical waste 

20 information comprises receiving analysis information from a waste characteristic 
analysis. 

4. The method of claim 3, wherein the wsste characteristic 
analysis comprises receiving input from a human analyst. 

5. The method of claim 1 , wherein gatha ring pharmaceutical 
25 waste information associated with a pharmaceutical comprises comparing 

information obtained from a commercial database over a nertwork with information 
stored in the database. 
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6. The method of claim 1 , wherein providing access to the 
information associated with the pharmaceutical waste to the client comprises 
providing a display of graphical and textual Information related to the information 
associated with the pharmaceutical waste of the pharmaceutical. 

5 7, The method of claim 1 , vfherein gathering pharmaceutical 

waste information comprises communicating pharmaceutical waste information 
associated with the pharmaceutical from the plurality of sources via a network. 

8. The method of claim 7, wherein the network is the Internet and 
the communication of financial information uses a secure communication protocol. 

10 9- The method of daim 1* wherein presenting the information 

associated with the pharmaceutical to the client comprises communicating the 
information to a communication device for presentation by voice, text, or graphics. 

10, The method of claim 1 , wherein the pharmaceutical waste 
information includes a categorization of hazardous waste type. 

1 5 11- The method of daim 1 , wherein the pharmaceutical is 

identified using a generic name, a trade name, a national drug code (IMDC), or a 
uniform product code (UPC). 

12. The method of claim 1 , further comprising periodically updating 
pharmaceutical waste Information associated with the pharmaceutical. 

20 13. A user interface configured to allow a client to view 

pharmaceutical waste information, the user interface comprising: 

an input field configured to receive a pharmaceutical identifier 
corresponding to a pharmaceutical; 

a recommendation field configured to display hazardous waste 
25 information associated with the pharmaceutical; and 

an explanation field configured to display explanatory texts associated 
with the pharmaceutical and recommended treatment for a finished dosage form of 
the pharmaceutical. 
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14. The user interface of claim 13, further comprising color coded 
result indicating a hazardous type for the pharmaceutical. 

1 5. The user interface of claim 1 3, further comprising alternative 
formulary information corresponding to a second pharmaceutical that is an alternative 

5 to the pharmaceutical and includes less hazardous waste than the pharmaceutical 

16. A method of enabling access to pharmaceutical waste 
information over a network, a method comprising: 

using a first processing system to maintain a pharmaceutical waste 
information processing unit, the pharmaceutical waste processing unit for receiving 
10 and processing requests for pharmaceutical waste information associated with a 
number of pharmaceuticals, the pharmaceutical waste information including notes 
from a plurality of reviewers and information regarding finished dosage forms of the 
pharmaceuticals; 

receiving a signal for invoking the pharmaceutical waste information 
1 5 processing unit from a remote processing system via a network, the sig nal having 
been transmitted from the remote processing system in response to a selection of a 
hypermedia link, wherein the signal is transmitted when a client enters a 
pharmaceutical name; and 

using the first processing system to operate the phamna ceutlcal waste 
20 information processing unit in response to the signal, wherein the response to the 
signal includes a pharmaceutical waste disposal recommendation. 

17. In a local processing system, a method of enabl ing access 
to pharmaceutical waste information over a network, the method comprising the 
steps of: 

25 receiving a request from a first remote processing system via a 

network, wherein the request comprises a request for a disposal recommendation for 
a pharmaceutical, the request having been generated by the first remote processing 
system according to a hypermedia link provided to the first remote processing system 
from a separate processing system on the network; and 
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in response to receiving the request, transmitting to the first remote 
processing system over the network information for enabling the first remote 
processing system to output a pharmaceutical waste Information interface to a client, 
the pharmaceutical waste information Interface including pharmaceutical waste 
5 information for a number of pharmaceuticals, the pharmaceutical waste information 
interface being configured to enable the client to request specific pharmaceutical 
waste information for a pharmaceutical wherein the client enters a pharmaceutical 
name and Is provided with a pharmaceutical waste disposal recommendation, and 
further wherein the pharmaceutical waste information includes pharmaceutical 
1 0 finished dosage form information. 

18. A processing system comprising: 
a central processing unit (CPU); and 

a storage device coupled to a processor and having stored there 
information for configuring the CPU to; 

maintain a pharmaceutical waste information processing unit 
corresponding to a client, the pharmaceutical waste information processing unit 
configured to provide a user interface for enabling the client to submit requests for 
information on pharmaceutical waste information of the pharmaceuticals and 
configure to receive and process the requests, wherein the request comprises a 
pharmaceutical entered by the client; 

receive a request for invoking the pharmaceutical waste information 
processing unit from a remote processing system via a networtc, the request having 
been transmitted from the remote processing system in response to a selection of a 
hypertext link by the client; and 

operate the pharmaceutical waste information processing unit in 
response to the request including obtaining finished dosage form information 
associated with a pharmaceutical, , wherein the pharmaceutical waste information 
processing unit communicates a disposal recommendation for the pharmaceutical to 
the client 
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19. An apparatus for enabling access to pharmaceutical waste 
information from a plurality of unrelated institutions over a network, the apparatus 
comprising: 

means for receiving a signal from a remote processing system via the 
5 network, the signal having been transmitted from the remote processing system in 
response to a selection of a hypermedia link by a client, the hyp ermedia link provided 
by a web site of an institution, wherein the signal encompasses a request for a 
disposal recommendation for a pharmaceutical; and 

means for invoking a pharmaceutical waste information processing 
10 unit in a local processing system in response to the signal, wherein the means for 
invoking includes providing information for generating a user Interface for access to 
pharmaceutical waste information, wherein the pharmaceutical waste information 
processing unit is configured to receive and process requests f^or pharmaceutical 
waste information, the requests including finished dosage form information 
1 5 associated with a pharmaceutical, wherein the pharmaceutical waste information 
processing unit provides a pharmaceutical waste disposal recommendation. 
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PUBLISHED 
PHARMACEUTICAL 



Industry References 

-Online Services 
-Fed. EPA regulations 
-State EPA regulations 
-Manufacturer web sites 
-OSHA initiatives 
-ASHP initiatives 
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Recommended Pharmaceutical Waste Streams 



Municipal 




Sewer 
System 




Hazardous 
Waste 
-Toxk 




Hazardous 

Wttte 
-Igni table 




Cbemo 
Waste 
-Sharps 




Chemo 
Waste 
-Soft 




Non- 
Hazardous 
Rx 




Red 
Sharps 



-Packaging 
-Empty bottles 
-Paper 
-Plastic 

-Food Waste, etc 



-IVs 

D5W 

NaO 
•Controlled 
Substances? 
-Antibiotics? 



-Recycle as 
much paper, 
glass, plastic, 
as possible 



-Use shredder 
where patient 
privacy is an 
issue 



-Check with 
municipal water 
treatment plant 
for limits, 
recommendations 



-P-Ksled 
-IMisted 
-D-listed toxic 

(heavy metals) 
-Chcrno agents 

(residue, bulk} 
-Chemo spill 

dean up 
-Hazardous spill 

cleanup 
-Risk management: 
Ann'virals 
Others 



Federally permited 
hazardous waste 

hictnerator 
(high temperature 
scnibbcrs) 



-D-listed igmtable -Vials -Gowns 

Collodion Empty -Gloves 

Oxidizers -Syringes/Needles -Goggles 

lgni table com- Empty -Tubing 

-IVs -Wipes 



AD waste 
pharmaceuticals 
NOT hazardous 





antibiotics, IV* 



Incinerate only 



Regulated Medical Waste Disposal 




Medical waste 
Incinerator 

I Ash . 

LaiKlfill 



Autocteved, Micro waved, 
Shredded 



Lined hazardous 
waste landfill 
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PharmeCOlbgy Associates, LLC 

Providing Environmental Consultation to the Healthcare Industry 



CONTACT US 



HELP 



SITEMAP 



Home 



About Phannecology 



Resources 



Consulting Services 



Pharmecology Wizard 



Welcome Phil Orson 
Community Medical Center 
Des Moines, IA 



Example Searches 



What Products Does 
The Database Include 



News 



How Are We Doing? 



FAQs 



Individual Product Search | j Batch Product Search I | Pbarmecologv AoW~ 



Search by NDC Code 



NPCCode: 



j CUse hyphens. For example: 1234-456-10) 



Search by Product Name 



Product name: 



Strength (optional): 



Search by Generic Name or Active Ingredient 



Generic name: JVlanufacturer (optional): Strength (optional): 



•Hints 

1. Enter full or partial names 

2. Enter the beginning of the strength, ignoring the concentration or additional ingredients 
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Pharmecology Associates; LLC 

Providing Environmental Consultation to the Healthcare Industry 



| CONTACT US | HELP | SITEMAP 



Home 



About Pharmecology 



Resources 



Consulting Services 



Pharmecology Wizard 



Welcome Phil Obon 
Community Medical Center 
Des Moines, 1A 



HAZARDOUS 
POTENTIAL KEY 

0 Federal 
•Hazardous Waste 
Slate * 

Hazardous Waste 

Q Risk Management 
Hazardous Waste 

o Not 



How Does the Detail 
Search Logic Work? 

Is Your 

Product Missing? 

Stale Regulatory 
Alerts 



Individual Product Result | { Additional Information 1 
Federal Hazardous Waste 



Product 0002-2576-05 Paregoric Liquid 
Generic; Paregoric 
Manufacturer: Lilly 



473 mis Rx 
DEA: Schedule Clll 



Recommended Waste Classification 



Regulated as federal hazardous waste: 
DOOI-Jgnrtable 



Recommended Waste Stream 



Manage as hazardous waste: 
Ignitable 



Highlights 
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Pharmecology Associates, LLC 

Providing Environmental Consultation to the Healthcare Industry | CONTACT US | HELP | SITEMAP 



■ Home 


About Pharmecology 


Resources 


' Consulting Services 


Pharmecology Wizard 



Welcome Phfl Olson 
Community Medical Center 
Des Moines, 1A 



HAZARDOUS 
POTENTIAL KEY 

Q Federal 
Hazardous Waste 

. ' State 

° Hazardous Waste 

Risk Management 
Hazardous Waste 

o Not Hazardous 



How Does the Detail 
Search Logic Work? 

Is Your 

Product Missing? 

State Regulatory 
Alerts 



Additional Information 



Individual Product Result 



Federal Hazardous Waste 



Barium Sulfate 



Par Merck Index Twelfth Edition: 
BAriutn Sulfate (BaSO > mai.wL 233.39: 

BA 58.84% S 13.74% O 27.42% 

Preparations of barium sulfate for radiographic examination of Jthe GI tract come in 
varying concentrations, the lowest being 1.2% (Readt-CAT Suspension by B-Z-EM): 

1.2%- 1.2gro- 12grr . 
100ml 1 000ml 

Since barium is 58.84% of barium sulfate, 12gm x 5884 ~ 7.06gm of barium 

7.06gm = 7060mg 
1000ml- 1L 

The RCRA D list regulatory limit for barium is 1 00mg/L, therefore even 
dilute solutions of barium sulfate exceed the toxicity characteristics for barium* 
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